recounting some of the recent significant advances in theoretical math-
ematics. Some speculations on future possibilities will be interspersed.
(For a somewhat fuller review, we refer the reader to the chapter "On
Some Recent Developments in Mathematics" in Outlook for Science and
Technology, The Next Five Years, NAS, W. Freeman & Co., San Fran-
cisco, 1981, pages 467-510.)

Influence and Applications of Mathematics

The research area of mathematics most used today in technology is
numerical analysis and mathematical modeling. In the area of industrial
design, for example, a given process must be described and understood
in a mathematical way, and the details of the mathematical description
will interact with the design process. Analysis and design become math-
ematically interdependent. For example, the design of the fuel efficient,
weak shock transonic airfoil, currently flying on the Boeing 767, would
not have been possible without the mathematical work of Garabedian,
Cole, and Jameson. On the speculative side, a project to mathematically
model the human circulatory system now under way might eventually
have important medical consequences. Among them would be the pos-
sibility of indirect ways to measure the heart in a situation where the
direct measurement of the heart itself is impractical. Computer-aided
design (CAD) is now used in the design of artificial heart valves, using
a mathematical model of the left side of the heart.

Mathematical design of efficient compression and turbine blades is
a reality today, while the design of efficient combustion chambers is a
subject of intense research.

In national defense, the replacement of experimentation by numer-
ical modeling, made possible by advances in computers and dramatic
improvements in mathematical algorithms, has resulted in great savings
in the cost and improvement in the quality of design. This has been par-
ticularly significant in weapons-related research and development, where
experimentation is costly, dangerous, and physically impossible in the
early stages of a project.

In economics, mathematics is playing an ever-increasing role, as
witnessed by three recent Nobel prizes in mathematical economics.

In oil prospecting, mathematical results are used in a fundamental
way in the separation of primary signals from multiple reflections. The
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